INTRODUCTION
Today, for the monitoring of hydrodynamic bearings, a multitude of measurement systems is available, of which however none has yet prevailed in practice. A practicable and effective principle to detect first rubbing processes in nonstationary charged sliding contacts is still missing. E. g., a failing bearing in a ship's engine may lead to the threat of machine, ship and environment as far as to human lives, and certainly to high repairing costs and downtime. Failure-free running machinery demands efficient and reliable monitoring systems which make possible to evaluate the current condition of the bearing arrangement in operation.
ACOUSTIC EMISSION ANALYSIS
An already known measurement principle for early detection of failures in hydrodynamic bearings examined and further developed at the Institute of Product Development of the University of Karlsruhe (TH) is the Acoustic Emission Analysis (AEA). This principle is not to be confused with the well known operating noise monitoring, such as e. g. monitoring of rolling contact bearings, which is used these days with good success. The measurement principle introduced here uses a high sensitive wide frequency range acoustic emission sensor to detect ultrasonic noise emerging from metallic contacts among sliding surfaces. The sensor can be placed far away from the metallic contacts. Neither access to the bearings nor any type of mechanical changes is necessary. Furthermore, a single sensor can supervise several sliding contacts. Figure 1 shows the frequency spectra of an undamaged (black) and failing (grey) hydrodynamic bronze bearing. To understand the tribological behaviour of self-induced high-frequency tribosystems and to determinate the reliability of this measurement procedure for the detection of first contacts in hydrodynamic tribosystems, specific tests are necessary. The ultrasonic noise (above 50 kHz) generated during the friction between a pad and a rotating disc, changes its inherent form (i.e. its amplitude and its frequency) with the operating conditions (speed, load, etc.) and the material-and surface characteristics (roughness, hardness and coefficient of elasticity). Figures 2 and 3 show the influence of the friction contact temperature on the acoustic spectrum of a GG-25/S173 friction pairing. September 12-16, 2005, Washington, D.C., USA 
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Figure 2: amplitude spectra of a GG-25/S173 friction pairing at a temperature of 65°C
Figure3: amplitude spectra of a GG-25/S173 friction pairing at a temperature of 150 °C
The different noises existing in frictional processes are thoroughly investigated using an experimental bench simulating sliding contacts. The results indicate that every frictional process can be identified with the corresponding frequency spectrum of its acoustic signal. The effect of the coefficient of elasticity of the contact elements on the establishment of noise regime, at a particular frequency, is analyzed. With this in mind, the parameter E p is defined as the quotient of total energy and elastic energy, evaluated during a force-penetration measurement using a Vickers diamond stamp to describe the elastic and plastic attributes of the surface-near area. A linear coherence of this value and the maximal signal amplitude at different temperatures could be verified as exemplarily shown for the bronze/bronze friction pairing in figure 3 . Finally, the influence of the wear behaviour on the phenomenon of the acoustic emission is described using an abstract model.
